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- Complications arising from accidental falls are of the leading 
causes of death among the elderly, with over 25,000 fatalities 
annually in the United States1. 
- Even in non-fatal cases, about one third of the elder population 
falls each year; one out of five falls causes a serious injury such 
as broken bones or a head injury, requiring a hospital length-of-
stay of 11.6 days on average2. 
- The medical costs for fall injuries are estimated to be $34 billion 
annually2,3. 
- We intend our device to contribute to mitigating these risks and 
consequently reduce the associated human and financial costs 
of falls.
Our project aims to produce a wearable device for the elderly which 
can calculate biostatistical data, process it to yield meaningful 
information, and serve as an early warning system to detect fall 
likelihoods and report them to healthcare staff. It would need to be 
safe, affordable, simple to manufacture, require little maintenance, 
and be comfortable for the wearer.
Deliverables include:
1. An integrated accelerometer and pulse monitor which will assess 
changes in motion and the physiological state of the wearer. These 
components will be wired to a central microcontroller for data 
processing and WiFi shield for data transmission. 
2. A programmed algorithm capable of processing this data.
3. A flexible housing to attach these components to the patient.
Prior to designing the  device, we spent time at the Dominion 
Senior Living Center to observe potential users. Our findings 
emphasized the need to produce a device as small and 
unobtrusive as possible.
Figures 2,3: Dominion Center (left), device algorithm design (right).
After taking our research data into account, our initial design called 
for an Arduino microcontroller with a mounted WiFi shield, as well 
as an accelerometer and pulse monitor wired to it for data 
acquisition. These components were selected for their ease of use, 
cost, and simple integration.
Figures 4,5: Device design/wiring (left), wrist mount (right).
Because the components were individual rather than an integrated 
circuit, reducing  size proved a challenge, and our final design 
required two attachment points. Additionally, because of the 
rotational motion inherent in the arm, we required a change from  
the 3 DOF accelerometer to a 9 DOF Sensor Stick, allowing us to 
simplify the code required for the algorithm. Issues with general 
Wi-Fi connection on protected networks required us to transition to 
a phone-based “hotspot” transmission to convey data wirelessly.
- While we were pleased with the progress we made and 
managed to achieve our deliverables, there were limitations 
to what we were able to accomplish. 
- Despite our efforts to decrease device size, the components 
remained bulky post-connection, carrying the potential to 
hinder movement in the wearer. 
- The need to secure the device at two points reduced the  
simplicity of attachment and removal as well. 
- Overall, the device achieved its goal of basic functionality, 
though would need a good deal of refinement to move into 
further stages of development.
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- In future iterations of this project, several improvements 
could be made to enhance functionality and usability. 
- Our initial intent had been to use a pulse oximeter instead of 
a  pulse monitor to yield more biostatistical data, including 
O2 readings and continuous blood pressure measuring, 
though limitations prevented this from coming to pass; this 
would be a major improvement in a future design.
- Gaining approval to work with elderly individuals would 
enhance the utility of our algorithm and allow us to perform 
more meaningful device testing.
- Other potential directions include the development of an 
integrated chip, a better method to gain access to both 
public and private Wi-Fi networks, and later the pursuit of 
IRB approval for the testing of the device in a clinical 
setting, leading to the collecting of meaningful data relating 
to fall likelihoods, thereby aiding research and refinement of 
the pre-fall prediction algorithm.
1 http://www.cdc.gov/injury/wisqars/facts.html
2 http://www.ncbi.nlm.nih.gov/pubmed/25700584
3 tp://www.cdc.gov/homeandrecreationalsafety/falls.html
Figure 1: Causes of
Preventable ED visits 
in nursing homes.
